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Boron and Manganese in Tomato 


Production’ 
By JACKSON B. HESTER?! 


LTHOUGH boron and manganese (8, 12, 
13, 16)+ are needed by the plant in only 
minute quantities, they are generally 

recognized as elements necessary for crop 
production. The fact that these elements are 
used by the plant in such small amounts is per- 
haps one of the reasons that it has been only 
recently that much scientific work has been 
done with them. However, since the discovery 
that boron affects the yield and quality of 
certain crops, the literature on boron as a soil 
amendment has become rather voluminous. 
Therefore, knowledge of soil types and areas 
of soils of low available boron content (19, 20) 
is becoming available. While the fact that 
manganese is necessary for crop production 
has been known for over fifty years, general 
knowledge of soils deficient in manganese is 
not too evident, other than the fact that certain 
over-limed soils show response to this element. 

There are so many angles and so many miss- 
ing facts to an adequate discussion of the two 
elements from an agricultural point of view 
that a full development of the subject is not 
permitted at this time. Hence the author pro- 
poses to present a practical discussion, in so far 
as is possible, of the work under his direction. 
No effort will be made to review the literature 
since so much of it is current and readily 
available. 

Boron 

In 1937, using three soil types (Sassafras 

sandy loam, Elkton sandy loam, and Ports- 





*A paper presented at the Meeting of the Division of 
Fertilizer Chemistry, American Chemical Society, Atlantic 
City, N. J., September 8-12, 1941. 

1 Soil Technologist, Campbell Soup Co., Riverton, N. J. 

+ Numbers in parentheses refer to literature listed at the 
end of the paper. 





mouth loamy fine sand) collected near Moores- 
town, N. J. in nutritional work with tomatoes 
under greenhouse conditions, the author first 
noted boron deficiency symptoms on plants 
grown on all three soil types. Since only 30 
pounds of soil were used in the study, it was 
thought that this malnutrition might not be 
manifested under field conditions except in 
isolated cases. From the knowledge of the 
symptoms (6) of the deficiency (Fig. 1), the 
author has been able to detect cases of de- 
ficiency in tomatoes in the following states: 
Indiana, Illinois, Michigan, Wisconsin, New 


Table 1 
The Influence of Boron upon the Yield of Tomatoes 


Pounds Borax 


Broadcast -—— Yield in T. per Acre* ——, 
per Acre Heavy Soil Light Soil 
0 4.34 8.66 
10 5.77 10.53 
20 5.47 8.41 
40 5.88 7.84 
80 6.57 5.76 


* Average of three plats each. Typical of data obtained on 
other experiments. 


Jersey, Pennsylvania, and in three provinces of 
Canada. 

Since it is not possible to see all of the 
tomato fields, and since it is of little benefit 
to a grower to be told after his crop is grown 
that he should have used boron, an effort has 
been made to find some method of ascertaining 
information about the available boron content 
of tomato soils. A number of field trials of the 
use of commercial borax on certain plots 
(Table 1) has been under way for three years. 
However, this method of locating the boron- 
deficient areas is time-consuming and expen- 
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sive. During the winter of 1940 Schuster and 
Stephenson published (21) results of the use 
of the sunflower plant as an indicator plant of 
boron-deficient soils (Fig. 2). Since several 
thousand soil samples were available from the 
large tomato producing states, a series of ex- 
periments was conducted with these soils for 
the purpose of ascertaining information upon 
them. After a suitable technique was de- 
veloped, some 839 soil samples from New 
Jersey and Pennsylvania were tested. 


Technique 


The procedure consists of taking a No. 2%4 
second-hand tin can and punching a hole (such 
as a ten-penny nail would make) in the bottom 
and on the side near the bottom. Sufficient 
small gravel is placed in the can to bring the 
total weight to 300 grams. Air-dry screened 





Fic. 1. Progressive stages of a breakdown of the tomato 
foliage associated with boron deficiency in soils. The de- 
ficiency symptoms start with the yellowing of the tip 
portion of the leaflet with prominent pink veins; this de- 
velops into large orange areas which continue to the brown 
stage or complete breakdown. 


top soil is then added until the can is about 
one-half full. Using U. S. P. chemicals, one- 
half gram each of calcium nitrate and mono- 
potassium phosphate is added in 10 milliliters 
volume of water solution. The remaining soil 
(500 grams in all) is then added, carefully 
watered to optimum moisture content with rain 
water, and three sunflower seeds are planted. 
See Fig. 3. Sufficient rain water is added from 
time to time to keep the soil at optimum mois- 
ture content, the amount depending upon the 
soil type. After the seeds have germinated, 
the plants are thinned to one plant. The plants 
are carefully watered until keeping them sup- 
plied with water becomes a problem; then they 


are placed in a larger can (No. 10) and the 
water is raised in the larger can to bring the 
water content of the soil in the small can to 
optimum. Then the large can is marked and 
the water level adjusted each day. Some skili 
is necessary to master this technique, but there- 
after it is quite easily handled. For light, poor 
soils additional nitrate and potash will be re- 
quired from time to time to grow the sun- 
flower plant to proper size. Factors, other than 
a lack of boron, must be kept at a near optimum 
for best results. 


Results of the Tests 


Since only about one thousand samples 
could be handled this year, it was thought best 
to confine the tests to New Jersey and Eastern 
Pennsylvania. A summary of the results from 
839 soil samples showed that only 82 per cent 





Fic. 2. Symptoms of boron deficiency in the sunflower 
as a test plant which consists of a gnarled, twisted bud 
formation and an abnormally stiff stalk. 


of these soils produced normal sunflower 
plants. Some 18 per cent showed various de- 
grees of boron deficiency. The data in Table 
2 show the results classified as sands, sandy 
loams, loams and silt loams, and according 
to counties. The most deficient areas were in 
Monmouth, Middlesex, and Gloucester Coun- 
ties, New Jersey and the least deficient areas 
in Salem and Camden Counties. A summary 
of the data according to soil texture is given in 
Table 3. These results tend to show that the 
lighter soils are more likely to show the defi- 
ciency than the heavier soils. These data were 
broken down into soil type on the basis of 
color of the dry soil, but no significant differ- 
ence was noticed. 

It has been reported in the literature that 
the condition accompanying high pH values in 
the soil tends to show boron deficiency. These 
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Table 2 
Percentage of Soils in Various Counties Showing 
Boron Deficiency with Sunflowers 


Burlington County, N. J. 
Degree of Deficiency Sands Sandy Loams Loams _ Silt Loams 


None 82.8 84.0 80.8 
Slight 9.1 6.3 7.7 
Moderate 5.0 6.3 3.8 
Severe 3.1 3.4 iy 4 


Mercer County, N. J. 
Degree of Deficiency» Sands Sandy Loams Loams Silt Loams 


None 100.0 78.0 85.0 87.5 
Slight at 11.6 5.0 12.5 
Moderate sais 58 5.0 Me Se 
Severe ae 4.6 5.0 


Monmouth County, N. J. 


Degree of Deficiency Sands Sandy Loams Loams _ Silt Loams 


None 55.6 51.4 100.0 
Slight acta 13.5 vse 
Moderate 222 24.3 
Severe 22.2 10.8 


Middlesex County, N. J. 


Degree of Deficiency Sands Sandy Loams Loams __ Silt Loams 


None 100.0 62.5 80.0 
Slight atts 12.5 ee 
Moderate ae ae 20.0 
Severe Nae 25.0 sions 


Hunterdon County, N. J. 
Degree of Deficiency Sands Sandy Loams Loams Silt Loams 


None Reet 100.0 66.6 73.7 
Slight oe ae ae 21.0 
Moderate as sr 33:9 53 
Severe ; : eae ea 


Camden County, N. J. 
Degree of Deficiency Sands Sandy Loams Loams Silt Loams 


None 94.1 83.3 100.0 
Slight ea 5.6 sites 
Moderate stieos es 
Severe 5.9 14:41 


Gloucester County, N. J. 


Degree of Deficiency Sands Sandy Loams Loams Silt Loams 


None 75.0 68.8 
Slight 8.3 sans 
Moderate ee 125 
Severe 16.7 18.7 


Salem County, N. J. 
Degree of Deficiency Sands Sandy Loams Loams_ Silt Loams 


None 100.0 95.0 100.0 
Slight aoe sets Mae 
Moderate eae 5.0 
Severe : she 


Bucks County, Pa. 
Degree of Deficiency Sands Sandy Loams Loams Silt Loams 


None 33.3 83.3 82.0 87.3 
Slight 50.0 me 7.3 8.5 
Moderate 16.7 16.7 4.1 ZA 
Severe ete Sees 6.5 2.1 


Chester, Montgomery, Northampton and 
Philadelphia Counties, Pa. 


Degree of Deficiency Sands Sandy Iams Loams _ Silt Loams 


None rites ee 100.0 88.9 
Slight phe? 3 Aree ees 11.1 
Moderate ais ees Raa 
Severe 


results show more deficient plants on the more 
acid soils. These data are shown in Table 4. 
This, however, is no proof that the pH value is 
or is not a factor in boron deficiency since the 
soils that are limed may come from the better 
farms in the state; thus they are less likely to 
show a deficiency. 


Practical Application 


Direct application of the work has yet to 
be developed. Response of tomatoes to appli- 
cations of boron in the field has been observed. 





Fic. 3. Illustration of cans used in the boron test. 


Table 3 
The Influence of Soil Texture upon the Occurrence of 
Boron Deficiency 
Expressed in Percentage 





Degree of j <n, 
Deficiency Sands Sandy Loams Loams _ Silt Loams 
None 81.7 78.4 88.1 84.4 
Slight 8.1 7.6 45 12.0 
Moderate ot 8.2 3.3 2.4 
Severe 5.1 5.8 4.1 12 


Table 4 


The Relation of Boron Deficient Plants and the 
pH Value of the Soil 


Degree of Deficiency* 


—— erent 

pH None Slight Moderate Severe 
-5.4 78 9 7 6 
5.5-6.4 83 7 6 4 
6.5- 89 5 4 2 
Total 82 7 6 5 


* Expressed in percentage. 


Pot tests in the greenhouse using 30 pounds 
of soil have substantiated the findings. One 
large experiment with soil in the benches has 
further substantiated the practical value of the 
test. An experiment with turnips in South 
Georgia has likewise shown response to borax 
applied on a deficient field detected with the 
test. A large number of field experiments with 
borax and manganese are under investigation 
in New Jersey and Pennsylvania this year. 
With such a large percentage of the soils show- 
ing response to boron, it is felt by the author 
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it would be worthwhile to add about five 
pounds of borax to each ton of tomato 
fertilizer. 
Manganese 

Manganese has been known to be a neces- 
sary nutrient in crop production for over 50 
years. The literature (3, 4, 9, 16, 18) reveals 
that there has been considerable work done 
with manganese. However, not too much in- 
formation has been gained about the quantity 
necessary or about its function in the plant. 
The fact that some overlimed soils show man- 
ganese deficiency (7, 22) on plants and respond 
to manganese treatments has been well-estab- 
lished. It is known also that soluble manga- 
nese in too large an amount is toxic (2) to 
plants (Fig. 4). Again, in 1932 Miller (17) 





Fic. 4. Conditions produced by abnormally high quantities 
of soluble manganese in the soil. 


made the important discovery that sugar for- 
mation was curtailed when manganese was left 
out of the culture solution. It has been re- 
ported further that tomatoes grown on certain 
soils have more sugar and more ascorbic acid 
than tomatoes from other soils. 

Kohman (10) has shown a relation between 
sugars and vitamin C in the tomato fruit. Now 
this work shows a relation between ascorbic 
acid and manganese in the plant. See Table 5. 
It is believed that manganese is a contributing 
factor in ascorbic acid formation in the plant 
(5). It may be a factor also in the health of 
the plant and in the formation of sugars. This 
makes the presence of manganese in the soil 
of tremendous importance. Consequently, it 
behooves us to know more about the amount 
of this element present in an available state. 

Several factors influence the readily avail- 
able manganese in the soil. Five of these may 


be mentioned: (1) pH value, (2) total man- 
ganese content, (3) organic matter content, 
(4) salt concentration, and (5) isoelectric 
point of soil and base exchange capacity (14). 

Manganese begins to come into solution at 
different pH values in various soils. That is, 
the isoelectric point and base exchange capacity 
influence the pH value at which manganese be- 
comes soluble. A soil with a low isoelectric 
point and a high base exchange capacity will 
have a lower pH value at which manganese 
becomes soluble than a soil with a high isoelec- 
tric point and a low base exchange capacity. 
Likewise, the bases present in the exchange 
complex and the anions present in the soil solu- 


Table 5 


Relation of Manganese in Plants to 
Ascorbic Acid 


P.P.M. of P.P.M. of 
Mn in Plant Ascorbic Acid 
968 487 
225 319 
200 300 
117 281 


Calculated on dry weight basis. See reference 5 for relation 
in fruit. 


Table 6 


The Relation of Soil Acidity to Soluble Manganese 
in the Soil and Plant 


pH! Lbs. Mn? P.P.M. Mn 
Soil per Acre in Plant*® 
4.75 27 2,250 
5.0 12 865 
5.7 5 438 
6.5 Trace 157 
a Trace 134 


1Glass electrode, 1 to 2 soil/water. 


2 Manganese soluble in 1 to 1 
solution. 


3 Dry weight basis of portion above soil. 


ratio soil/sodium acetate 


tion will influence the solubility. The relation 
of pH value and manganese solubility on a 
Sassafras fine sandy loam is shown in Table 
6. Likewise, the relation of soluble manganese 
and that present in the tomato plant is shown. 
Blair and Prince (1) have given some figures 
on the total content of manganese in various 
soils in New Jersey. These data are given in 
Table 7. These data show variations in the 
total amount of manganese present in the vari- 
ous soils. The heavier types of soil have more 
total manganese than the lighter types. 
Further, from the data at hand, it appears that 
the soils in the Coastal Plain have less total 
manganese than the soils further inland. 
Organic matter occurs in the soils partly in 
a state of active decomposition and partly in a 
state of arrested decomposition. Both of these 


(Continued on page 24) 














wer) ae 











Sept. 27, 1941 


THE AMERICAN FERTILIZER 








September Crop Report 


ATIONAL crop prospects were reduced 
only slightly by drought in August and 
are still outstandingly favorable. Aggre- 

gate crop production is expected to be nearly 
2 per cent above production last year and sub- 
stantially larger than in any previous season 
except 1937. “Conditions on September 1st 
showed prospects for crop yields per acre 18.1 
per cent above the 1923-32 or “predrought” 
average. This would be less than 1 per cent 
below the record high average of yields se- 
cured last season, and the total acreage of 
crops harvested is expected to show an increase 


--Total Production (in Thousands), 


Indicated 
Average, Sept. 1, 
Crop 1930-39 1940 19411 
Corn, ate hess. 2,307,452 2,449,200 2,523,964 
Wheat, all bu... ... 747,507 816,698 957,563 
Winter, bu. ....... 569,417. 589,151 684,966 
All spring, bu. .... 178,090 227,547 272,597 
Durum, bu. ..... 27,598 34,776 43,249 
Other spring, bu. 150,492 192,771 229,348 
Oates ARE! 4 sss sae 1,007,141 1,235,628 1,129,757 
Manley: Wit ss .cx cates 224,970 309,235 349,596 
| a CP ea 38,472 40,601 46,462 
Buckwheat, bu. ...... 7,315 6,350 5,925 
Flaxseed, Di: 05... 11,269 31:217 31,900 
Ricec Oe ech oso 45,673 52,754 60,572 
Grain sorghums, bu... 84,253 121,371 150,667 
Hay, all tame, ton ... 69,650 86,312 85,300 
Hay, wild, ton. ...... 9,083 8,844 10,965 
Hay, clover and 

timothy,” ton ...... 24,587 29,287 25,678 
Hay, alfalfa, ton .... 24,907 30,578 33,094 
Beans, dry edible, 

100-Ib. bag ....... 13,297 16,074 17,545 
Peas, dry field, bu. .. 4,371 3,812 7,817 
Soybeans for beans, 

WAY terete an ayers 35,506 79,837 110,884 
Peaiwte 1bi 5 os oa: 1,063,374 1,734,340 1,498,750 
Patatoes, Ba. 6.5... 370,045 397,722 373,853 
Sweet potatoes, bu... 73,208 61,998 73,949 
TORReGOs 1B, esi. ss 1,394,839 1,451,966 1,255,865 
Sugarcane for sugar, 

aes aa oes 4,729 4,268 - 5,890 
Sugar beets, ton .... 9,284 12,192 9,868 
Broomcorn, ton ..... 41 41 40 
Hes, IDs 25.5056 canes 34,784 £42,552 43,200 


Apples, com’! crop, bu. *°125,310 114,391 128,322 
Peaches, total crop, 


1s aE ean 154,356 *54,430 69,754 
Pears, total crop, bu. ‘27,278 *31,622 31,646 
Grapes? ton... .....%.~ 42,264 42,544 2,599 
jE | a: |: ee eR 64,676 88,426 86,234 


1 For certain crops, figures are not based on current indi- 
cations, but are carried forward from previous reports. 


2 Excludes sweetclover and lespedeza. 

8 Picked and threshed. 

4TIncludes some quantities not harvested. 
5 Short-time average. 


® Production includes all grapes for fresh fruit, juice, wine, 
and raisins. 


over last year of 1 or 2 per cent. The aggre- 
gate production of livestock and_ livestock 
products will also be large, probably larger 
than in any past year. 

This year’s crop of barley, rice, grain sor- 
ghums, dry beans, dry peas, soybeans and 
total commercial vegetables are each expected 
to exceed production in any previous season. 
Fruit production will be close to previous high 
records and may exceed them. Flaxseed pro- 
duction is expected to be larger than in other 
years except 1902 and the peanut crop will be 
second to the record crop of a year ago. The 
crops of wheat, hay, and tree nuts are all very 
large although below previous peaks. The 
crops of corn, oats, rye, sugarcane and sugar 
beets will be above average but not unusual. 
Allowing for the effect of the early September 
rains in the Corn Belt, prospects for fall pas- 
tures and ranges now seem the best since 1928 
and present moisture conditions are unusually 
favorable for fall seeding in most of the winter 
wheat belt. 

Several crops show relatively low production 
but no shortage of supplies. The cotton crop 
is unusually small, tobacco production will be 
less than in most recent years and the produc- 
tion of potatoes and sweet potatoes will barely 
exceed the ten-year averages. 

The crop of citrus fruits produced from this 
year’s bloom is now expected to be slightly 
smaller than the crop from the bloom of 1940 
but this year’s production of the principal 
deciduous fruits (including peaches, pears, 
grapes, cherries, plums, prunes, apricots and 
commercial apples) is expected to be about 12 
per cent above the rather light production last 
year. The total fruit crop is, therefore, ex- 
pected to show a record or near-record tonnage. 

The prospective production of commercial 
vegetables for marketing during the early fall 
is now indicated to be 3 per cent less than 
in 1940 but 13 per cent above the 10-year 
(1930-39) average. Late crops of cabbage and 
onions are below those of a year ago although 
above average. Late cantaloup supplies have 
been reduced by the loss of about 40 per cent 
of the Colorado crop by hail damage. Cauli- 
flower supplies, also, were cut down by hail 
damage with a loss of about 300 cars in 
Colorado. Late tomatoes and carrots are 
plentiful, while celery supplies will be some- 
(Continued on page 20) 
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Phosphate Rock Sales Head for New 
Record in 1941 


Notwithstanding a great decrease in exports 
as a result of the blockade of Europe, ship- 
ments of phosphate rock from American 
mines were larger in the first half of 1941 than 
in like periods of former years since 1937, the 
first year for which semiannual statistics are 
available. Owing to heavy demand from the 
Agricultural Adjustment Administration and 
the Tennessee Valley Authority, domestic con- 
sumption during the current year is likely to be 
much greater than ever before. Distribution of 
fertilizer by Government agencies increased 
rapidly to almost a half million tons in 1940 
or 5.66 per cent of the gross tonnage and 
9.68 per cent of the plant food content of all 
fertilizer consumed in that year. Even greater 
shipments are forecast for 1941. 


Shipments of domestic phosphate rock dur- 
ing the first half of 1941 were 19 per cent 
greater than during the similar period of 1940 
according to reports of producers to the 
Bureau of Mines, U. S. Department of the 
Interior. ‘Total shipments from American 
mines for the first 6 months of 1941 rose to 
2,097,794 long tons valued at $6,738,529 com- 
pared with 1,766,732 tons valued at $5,352,009 
for the like period of 1940, with an increase in 
average value, possibly due to the increased 
exports, from $3.03 in 1940 to $3.21 in 1941. 
Total stocks in producers’ hands at the end of 
June, 1941, were slightly greater than at mid- 
year in 1940, the increase in Tennessee more 
than counterbalancing a decline in stocks in 
Florida. 


Salient Statistics of the Phosphate-Rock Industry in the United States, 
January-June, 1940-41 



































poset 1940 yeaa ar ie ee | pe a 
-—Value at Mines——_, ——Value at Mines—, 
Long Tons Total Average Long Tons Total Average 
Production (mined) .......... 1,941,833 - v4 2,398,089 » sg 
Sold or used by producers: 
Florida: 
ee ae 1,163,884 $2,945,044 $2.53 1,410,920 $4,006,840 $2.84 
SS. eens 19,218 61,331 3.19 25,522 62,709 2.46 
eS Se ee resem 12,156 54,103 4.45 10,092 50,732 5.03 
Total, Miorifia .:.....:.. 1,195,258 3,060,478 2.56 1,446,534 4,120,281 2.85 
I or Skies sca cas « 498,255 1,985,408 3.98 567,987 2,288,943 4.03 
ER reach aks eae ia<asigce ss 54,019 254,809 4.72 52,355 238,546 4.56 
ED oo so bow hus Sasa os 19,200 51,314 2.67 30,918 90,759 2.94 
MAUI i haa Gb Ge 6o aie Ss ad = 34 > od ac 
Total, United States ..... 1,766,732 5,352,009 3.03 2,097,794 6,738,529 3.21 
RES SS ay parte eee ae 2.950 * 19,500 gS Eas racine aves ue ier eater Ann a ae 
MING 6225s Se ein seen See a * 202,768 *°1,030,832 *°5.08 7 365,071 71,973,978 %*5.41 
Apparent consumption® ........ 1,566,914 ° ~ 1,732,723 vs a4 
Stocks in producers’ hands, 
June 30: 
WU hr ecg cnicn s 1,627,000 sed @ 1,544,000 sy 5 
ee ae 229,000 @ aw 321,000 sj a 
MM ORG ys bak yp aien peas 2,000 = xy 2,000 bes Did 
Datel winches 2-36. 33.055 1,858,000 ® a 1,867,000 ay 7 


1 Figures not available. 
2 Includes sintered matrix. 
8 Virginia included with Tennessee. 


No production of sintered matrix reported from Florida for the first 6 months of 1941. 


* Market value (or price) at port and time of exportation to the United States. 


5 Excludes sintered matrix. 
® Value at port of exportation. 


7 Export classification changed in 1941 to “Florida High-grade hard rock, Land pebble, and Other (includes soft rock, 
colloidal, and sintered matrix),” and “Tennessee, Idaho, and Montana.” 

5 Quantity sold or used by producers plus imports minus exports. 

® Includes brown-rock matrix or sinter grade and sintered brown rock. 
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Domestic consumption of phosphate rock 
jumped 165,809 tons to 1,732,723 long tons, 
the highest since 6-months figures have been 
collected and indications point to a possible 
record total of about 314 million tons for the 
whole year. Bulk superphosphate manufac- 
ture, the principal outlet for phosphate rock, 
increased 12 per cent in the first 5 months of 
1941 for which data are available, the seasonal 
pattern being upset by the record demand for 
superphosphate. Superphosphate shipments to 
consumers in this period increased 49 per cent 
over the corresponding period for 1940, rising 
sharply in April to 373,846 long tons. Stocks 
of bulk superphosphate at the end of May, 
1941, were much less than at the end of May, 
1940. Fertilizer tag sales, in which the dis- 
tribution of fertilizer by Government agencies 
is not reflected, in 17 states, were only 6 per 
cent larger for the first 5 months of 1941 than 
for the same period in 1940. 

In 1941 phosphate rock was mined in 


apatite in Virginia. Florida easily retained its 
position as the leading shipper, increases occur- 
ring in the sales of land pebble and soft rock; 
shipments of hard rock declined but they 
amounted to only 10,092 long tons compared 
with 12,156 tons in the same period of 1940. 
Shipments of Tennessee rock, including a small 
quantity of apatite from Virginia, were greater 
than in the first half of 1940 and exceeded half 
a million tons. Shipments from Idaho were 
slightly less, but those from Montana were 
considerably greater. 


Prices 


The following prices are quoted on a long 
ton basis, bulk f.o.b. mines from the “Oil, 
Paint and Drug Reporter,” New York City. 
Florida high-grade hard rock, 77 per cent basis, 
76 per cent minimum, quotations remained at 
$4.35 until the March 17th issue when they 
were discontinued. Quotations on the various 
Florida land pebble grades remained constant 
throughout the first half of 1941, except as 


(Continued on page 20) 


Phosphate Rock Exported from the United States, January-June, 1936-41, by Kinds 





Florida, ‘Tennessee, Idaho, Montana, and 
High-grade Hard Rock 
Country Long Tons Value 
Us eae i Oe Uh aie tate 84,969 $590,136 
OA JO Ae ese 51,359 351,698 
BM tks 335.455; a eyeiceS Meerks 75,683 504,376 
RP Rie Pete's. ct piste 78,882 491,112 
ME Se cies i eis ob 32,254 204,441 
a,» Rano eat Sa Sy *25;551 2153;732 


Land Pebble? Total! 
°C O eeF oO CY FF 
Long Tons Value Long Tons Value 

543,241 $2,975,440 628,210 $3,565,576 
401,618 2,128,859 452,977 2,480,557 
532,059 2,981,031 607,742 3,485,407 
450,503 2,479,699 529,385 2,970,811 
170,514 826,391 202,768 1,030,832 
339,415 1,819,516 ® 365,071 * 1,973,978 


1 Excludes “Other phosphate materials” (bone ash, dust, and meal, animal carbon for fertilizer, basic slag, sintered 
matrix, etc.); “Sintered matrix” placed in “Other phosphate materials’ class beginning with 1937 following its exclusion from 
“Land pebble.” In 1941 sintered matrix placed in Florida ‘‘Other.” 


2Includes “Florida high-grade hard rock,” and exports from 


“Tennessee, Idaho, and Montana.” 


Includes 105 long tons valued at $730 classified as ‘‘Other (includes soft rock, colloidal, and sintered matrix)” of the 1941 


export classification. 


Superphosphates Imported into the United States January-June, 1939-41, 
by Classes, and by Countries 

















—— 1939 —_——,  —-—--1940-— 9 «> 1941— —_,, 
Long Tons Value Long Tons Value Long Tons Value 

Standard (not over 25 per cent P2Os; content) : 
PROMI ish ch.s SAE oe K eels te i epaow.e wile Wine eae 449 $6,704 te Sh Rae ry 
UCC URES SS cea aR MSCS oo Sa) ERR Coa ae 4,398 61,537 2,355 $34,021 3,006 $43,542 
RE EROAR: Ss02, Gannk x oe ares Maes Ace as 1,590 14,309 Nas Sa eta pein 
6,437 82,550 2,355 34,021 3,006 43,542 

Concentrated (over 25 per cent P.O; content) : 
Se TG OLS OER Oe ERE TS ieee le DS e data ee i tren 2,000 67,280 Soke AYE sts Rye 
RT ers SU a alata Pei tsone ae coke treeas 552 23,140 29 1,396 2,788 69,356 
PITT or ecco on the eee a ten 250 7,955 oral eciai Pee aiihids 
2,802 98,375 29 ~+=—«:1,396 += «2,788 ~——«69,356 

Ammoniated : 

NOMREBET Se as ile sitet tush veut Conse ane 2 1,585 oes Pinte Cie, mae 
UPN tc Cece at he te. ems vee Eyer Le 120 3,607 96 1,951 18 376 
147 5,192 96 1,951 18 376 
9,386 186,117 2,480 37,368 5,812 113,274 








THE AMERICAN FERTILIZER 





Sept. 27, 194] 





THE AMERICAN FERTILIZER 
ESTABLISHED 1894 
PUBLISHED EVERY OTHER SATURDAY BY 
WARE BROS. COMPANY 
1830 VINE STREET, PHILADELPHIA, PA. 


A MAGAZINE INTERNATIONAL IN SCOPE AND CIRCULATION 
DEVOTED EXCLUSIVELY TO THE COMMERCIAL FERTILIZER 
INDUSTRY AND ITS ALLIED INDUSTRIES 


PIONEER JOURNAL OF THE FERTILIZER INDUSTRY 


Ware Bros. CoMPANY 
PUBLISHERS 


1330 VINE STREET PHILADELPHIA, PA. 


A. A. Ware, EDITOR 


ANNUAL SuBSCRIPTION RATES 


U. S. and its possessions, also Cuba and Panama........ $3.00 
END CL inclu encccp Sabb ecuhuseseccness 4.00 
Se NS SINNED cise covschpecced ev sis én¥e00% 5.00 
Be Aes ceiisachscndonness hbaedbbwae was kau ehees 25 
Se IN caus suessescdh sseeah¥ceeGenedenes e505 -50 


THe AMERICAN FERTILIZER is not necessarily in accord 
with opinions expressed in contributed articles that appear 
in its columns. Copyright, 1941, by Ware Bros. Company. 








Vol. 95 SEPTEMBER 27, 1941 No. 7 








Principal Articles in 
This Issue 


PAGE 
Boron AND MANGANESE IN TOMATO PRO- 


MI, i oebi vanes bbe encase cas 5 
SEPTEMBER CROP REPORT .............0-- g 
PHOSPHATE Rock Sates Heap For NEw 

PRON DIND SURO EE ab) d o ures see an ke ae 10 
The Fertilizer Situation in Japan ......... 12 
Ee INE Gi eb na Fas Khe bongs Od 14 
FERTILIZER MATERIALS MARKET: 

PNG RAE es wore 6 oe Sos Srecnc ose te Sa wie 15 

Se SRR AAOE S| ee ERE 15 

“AL PSE ERS Sip ita ae F  aree eeRS 17 

SE eet ee BS ee a a= 18 

PO eee Tye Peter. ee eee eee 18 


The Fertilizer Situation in Japan 


The matter of supplies of fertilizer materials 
has engaged Japan seriously. Repeated efforts 
have been made to increase importations of 
phosphates and to raise production of ammo- 
nium sulfate, but with no great results as yet. 

Because of the shortage of phosphate rock, 
the Superphosphate Fertilizers Association of 
Japan last Spring, acting upon instructions of 
authorities, further restricted production of 
its output, which involved a 10 per cent re- 
duction beginning April lst. Japan has been 
increasing such imports steadily which in re- 
cent years have approached a million tons 
annually. 

With former sources of supply cut off, Japan 
has been looking toward Chosen, China, and 
Indo-China. Plans are said to have been made 
to develop on a large scale apatite resources in 
both China and Indo-China. Officials and pri- 
vate fertilizer interests agreed some months 
ago, it is reported, that mines at Zuisen in 
Chosen, Kaichow in China, and Lao Kay in 
French Indo-China should be worked exten- 
sively to increase the amount of phosphatic 
fertilizer available. Recent observers in French 
Indo-China say that the most important sources 
of phosphate are the hardly scratched deposits 
of the Lao Kay. region, which are near the 
trunk line connecting Hanoi and Kunming on 
the bank of the Fleuve Rouge. It has been 
estimated that there is at least 10,000,000 tons 
of high-grade rock in reserve, and including 
the lower grades something like 50,000,000 
tons. 

There are many sources of phosphate in 
phosphate rock and apatite deposits in other 
parts of Indo-China. Mining of some of those 
not worked previously was begun in the past 
year. Two of the mining companies are backed 
by Japanese capital, and the output is shipped 
to Japan for refining. Natural phosphate is 
ground and used for fertilizer, and the apatite 
usually is exported for use in the manufacture 
of superphosphates. 

According to “Minerals Yearbook, 1940” 
(Bureau of Mines), phosphate rock production 
in French Indo-China in 1939 (the last year 
for which the statistics were obtainable) was 
35,694 metric tons, a decrease compared with 
37,341 tons in 1938 but substantially above the 
20,252 tons produced in 1937 and the 10,336 
tons in 1936. 

In Chosen efforts are being made to increase 
production, not only to meet the demand from 
Japan but also to satisfy domestic require- 
ments. There is already a shortage of ferti- 
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lizers in Chosen, which will become greater 
if the plan is adhered to of increasing the out- 
put of agricultural products. It has been esti- 
mated that 400,000 tons annually will be re- 
quired to satisfy these requirements. It is ex- 
pected that the production of phosphate rock 
from the two chief deposits—at Tansen, Keiki 
Province, and Kaijito, North Heian Province 
—will be about 60,000 tons in 1941. 

Despite signs of recovery of the ammonium 
sulphate industry in Japan, aid by the authori- 
ties in extension of plants, better distribution 
of fuel and power, and Government subsidies 
has not been enough to restore production to 
anything like its former level before the out- 
break of the conflict in China. A survey by 
the Japan Ammonium Sulphate Manufac- 
turers’ Association reportedly showed that the 
output for the first 8 months of the 1940-41 
fertilizer year (beginning August 1, 1940) was 
730,000 metric tons, an increase of 100,000 
tons over the corresponding period of the pre- 
ceding year. At present it appears probable 
that the total output for the 1940-41 fertilizer 
year will reach 1,000,000 metric tons, which is 
the announced goal of the authorities. How- 
ever, this is far below the total of 1,331,159 
tons produced in the 1936-37 year. 

A process for extracting ammonium sul- 
phate from bittern obtained by boiling sea water 
is said to have been invented by a professor 
at the Tokyo University of Technology. Al- 
though this discovery has received considerable 
publicity in the Japanese press, it is not thought 
probable that its use would prove commercially 
feasible in Japan at present. 


PARSONS ELECTED PRESIDENT OF 
NACO FERTILIZER CO. 


Announcement has been made of the elec- 
tion of H. S. Parsons to the office of presi- 
dent of Naco Fertilizer Co., New York City. 
With the formation of the company (origin- 
ally named the Nitrate Agencies Company) 
in 1923, Mr. Parsons held the position of 
vice-president and general manager and has 
continued to serve in that capacity during the 
succeeding years. The company now operates 
plants at Wilmington, N. C., Charleston, S. C., 
Jacksonville, Fla., Findlay, Ohio, and San 
Juan, Puerto Rico, with additional sales 
offices at Fort Pierce, Fla., and Rocky Mount, 
N. C. The office of vice-president has been 
filled by the promotion of Arthur C. Diehl, 
manager of the Wilmington plant. 


LARGER PROFITS FOR I. A. C. 


The report of the International Agricultural 
Corporation for the fiscal year ended June 30, 
1941, showed net profits of $402,522. This is a 
distinct increase from the previous year, when 
profits totaled only $14,007. 

This increase was caused both by larger 
fertilizer sales and by economies in operation 
and management. The Union Potash & Chemi- 
cal Co., in which the I. A. C. has a controlling 
interest, started production at their Carlsbad, 
N. M., plant in October, 1940, and showed net 
profits of $123,323 at the end of the fiscal 
year, June 30, 1941. International’s share of 
these earnings are not included in the profits 
reported by it. 


NO INCREASE IN AUGUST SULPHATE 
OF AMMONIA PRODUCTION 


The monthly figures of the U. S. Bureau of 
Mines shows that the production of by-product 
sulphate of ammonia is continuing at estab- 
lished high levels. The output for August was 
62,418 tons, compared with 62,585 tons in 
July and 62,344 tons in August, 1940. Produc- 
tion for the January-August period was 493,- 
359 tons in 1941 and 464,351 tons in 1940. 
Stocks on hand at the producing plants in- 
creased 9 per cent during the month, standing 
at 43,014 tons on August 31st, compared with 
39,455 tons on July 31st. 

By-product ammonia liquor continues at 
about 2,700 tons per month, the August output 
being 2,770 tons (NHs content) and July 
2,738 tons. For the first eight months of the 
year production totaled 21,222 tons in 1941 
and 18,283 tons in 1940. Stocks en hand came 
to 879 tons on August 31st, compared with 
789 tons on July 31st. 


BLANKET PRIORITY GRANTED FOR 
FERTILIZER MACHINERY REPAIRS 


The Government has issued Priority Order 
PM 1116 giving blanket priority for materials 
for necessary repairs and maintenance to 
plants manufacturing fertilizer materials or 
mixed fertilizers. It is thus no longer neces- 
sary to make individual application to OPM on 
form PD-1. It is necessary, however, to in- 
clude on each copy of every order for repair 
or maintenance materials the following state- 
ment signed by a duly authorized official of 
the company: “Purchase Order for Repair or 
Emergency Inventory—Preference Rating A- 
10 under Preferred Rating Order P-22.” 
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August Tag Sales 


Fertilizer tax tag sales in the 17 reporting 
States were 12 per cent larger in August than 
in the same month a year ago. This was the 
result of increases of 18 per cent in the South 
and 8 per cent in the Midwest. August sales 
in the southern area are comparatively unim- 
portant with the exception of Florida. In that 
State sales this year were substantially larger 
than in the like month of recent years. 

In the Midwest, where August sales are of 
some significance, four of the five States re- 
ported increased sales over last year. 

Sales in the first eight months of this year 
were larger in every one of the 17 States than 
they were in the corresponding period of 1940. 
They were also larger than in 1939 in all States 
except Virginia and North Carolina. In these 


two States tonnage has been affected by the 
decline in tobacco acreage. 

This will be the second consecutive year in 
which a new all-time peak in fertilizer con- 
sumption is registered. In view of the an- 
nounced plans to expand food production next 
year, another peak in fertilizer tonnage will 
likely occur, provided adequate supplies of 
materials and labor are available. 


COTTON BEING HELD 


According to the New York Cotton Ex- 
change, only a small percentage of their new 
crop ginnings have been sold by cotton growers 
to date. The latter are holding their crop for 
higher prices, with local banks furnishing the 
necessary financing. 


FERTILIZER TAX TAG SALES 


— January-August —————, 























—————— August ——————__, —_— 
| | | eens Pirie aaa 
Per Cent 1940 1939 Per Cent 1940 1939 

State of 1940 Tons Tons Tons of 1940 Tons Tons Tons 
WANE Tiles on SiR cans 64 11,780 18,445 12,199 101 318,026 313,821 329,627 
Te are ee 91 3,850 4,220 4,073 102 995,651 975,825 1,108,955 
iS) MERE rg 3.5. cose x 278 5,340 1,920 2,525 105 672,547 638,574 638,914 
EN ook sa ness cane 119 2,242 1,890 1,458 104 746,121 714,663 666,202 
SE aE Re repay ree es 126 34,998 37,777 18,697 120 400,851 334,661 303,486 
PNR oss So Gy seas fac Sie 300 1,950 650 100 563,200 562,050 547,300 
ee EON  e. 793 5,550 700 200 110 321,942 293,295 277,846 
BNE Sacks cho ened 212 4,725 2,225 360 103 126,975 123,873 116,679 
PE ooo ssp apeies se 83 250 300 400 120 112,750 93,750 65,372 
EEE GAN Cisse skate 176 1,500 850 2,150 112 148,910 133,531 125,728 
DOD ee cata cd, cree eee. 164 655 400 275 114 118,131 103,581 81,009 
ee reer te ere 400 420 105 5 167 9,800 5,853 6,403 

Total: Soathh: .5..5..54 118 71,610 60,782 42,992 106 4,534,904 4,293,477 4,267,521 
fg ae eer eee 101 56,072 55,700 67,694 118 299,598 253,944 228,508 
RNS Crsate Tic, Ah i 122 5,445 4,462 6,362 129 52,446 40,660 36,087 
hl EEN YO 88 6,566 7,489 9,550 101 104,877 104,189 102,106 
RS Ser cae oe 111 32,429 29,315 21,084 127 70,500 55,580 42,017 
Res Pes ene 213 8,263 3,885 7,171 160 13,861 8,683 8,626 

Total Midwest ...... 108 108,775 100,851 111,861 117 541,282 463,056 417,344 

Grand Total: =... ...... 112 180,385 161,633 154,853 107 5,076,186 4,756,533 4,684,865 
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FERTILIZER MATERIALS MARKET 











NEW YORK 


Sulphate of Ammonia Commands Premium for Spot Material. 


British Pur- 


chasers Unable to Obtain Full Quota. Organic Materials 
in Good Demand with Increase in Some Prices. 


Exclusive Correspondence to “The American Fertilizer.” 


New York, September 25, 1941. 

The market on sulphate of ammonia is 
probably tighter than ever, with buyers in- 
timating their willingness to pay above 
schedule, and in many cases making bids 
actually above schedule prices. 

We understand that the British Purchasing 
Commission were not able to purchase the full 
quantity of 10,000 tons, for which they were 
in the market, per our last report, and finally 
reduced their inquiry to approximately 6,000 
tons which order, we believe, has been fully 
covered. 

Deliveries against contracts are somewhat 
behind schedule. 

Nitrate of soda and potash. salts are also 
tight, with indications that probably some 
scarcity would develop in the market for both 
materials. 

Superphosphate 

Superphosphate prices remain firm. There is 
no change in the situation on triple super- 
phosphate. 

Nitrogenous 


Market firm with little material being 
offered. Quotations at eastern manufacturing 
points were around $2.75 to $3.00 Sa 34 
to $3.6414 per unit N). 


Bone Meal 


The demand for bone materials continues 
good, with somewhat limited stocks. Imported 
4%4 and 50 per cent raw bone is quoted at 
$38.50 per ton, c.i.f.; 3 and 50 per cent steamed 
bone meal at $37.50. 


Tankage 


There was some demand reported for this 
material. Prices remained firm at $4.00 ($4.86 
per unit N) and 10 cents for local production. 
South American tankage quoted at $4.65 
($5.65 per unit N) and 10 cents, c.i.f. 


Dried Blood 


Prices on this material have advanced dur- 
ing the past few days. Local production is 
quoted at $4.25 ($5.16%4 per unit N), f.o.b. 
South American material is priced at $4.15 
($5.0414 per unit N), cif. 


Fish Scrap 
Sold at $4.75 ($5.771%4 per unit N) and 10 


cents with further interest in the market at 
$5.00 ($6.08 per unit N) and 10 cents, but no 


sellers. 


BALTIMORE 


Dry Weather Retards Fall Season and Curtails 
Tonnage. Sulphate of Ammonia Still 
Scarce. Fish Catch Improves. 


Exclusive Correspondence to “The American Fertilizer.” 


BALTIMORE, September 23, 1941. 


Due to an unusually long dry spell, the fall 
fertilizer season is still dragging, and this, to- 
gether with Governmental restrictions, will 
likely result in a material curtailment in ton- 
nage this year as compared with last fall. 


Ammoniates——The demand for ground 
animal tankage for feeding purposes continues 
strong and has advanced to about $5.50 per 
unit of nitrogen and 10 cents per unit of 
B.P.L,., f.0.b. Baltimore. Ground dried blood 
has also moved up to about $4.50 per unit of 
nitrogen, c.a.f. Baltimore, but with no interest 
being shown by fertilizer manufacturers, as or- 
ganic ammoniates are now out of the price 
range for fertilizer purposes. 

Nitrogenous Material—There is very little 
interest being shown in this product, and offer- 
ings are at a minimum. The nominal market 
is about $4.00 per unit, f.o.b. Baltimore. 


Sulphate of Ammonia.—Deliveries are being 
made right along against contracts previously 
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booked, and up to the present time there has 
been practically no reselling for export, except 
possibly by first hands to the British Govern- 
ment. In the meanwhile, many of the manu- 
facturers have not been able to cover for their 
entire requirements. While the market is 
nominally $29.00 per ton, in bulk, at ports, 
there is none to be had on this basis or, in fact, 
at any price, as fertilizer manufacturers are 
conserving their supplies which they will 
probably need for the coming spring season’s 
business. 

Nitrate of Soda—This market is bare of 
stocks with no prospect of replenishment for at 
least three weeks. In the meantime, the market 
remains unchanged for September/October 
delivery in which position the Chilean product 
is quoted at $33.00 per ton in 100-lb. bags; 
$32.40 in 200-lb. bags and $30.00 in bulk, 
f.o.b. port warehouses ; and the domestic ma- 
terial $27.00 in bulk, $29.35 in 200-lb. bags, 
and $30.05 in 100-lb. bags, f.o.b. producing 
points or port. 

Fish Scrap—rThe catch on the Chesapeake 
Bay this season has been better than for some 
time past, and it is reported that there have 
been further sales at about $5.25 per unit of 
nitrogen and 10 cents per unit of B.P.L,., f.o.b. 
fish factories, in bulk, while fish meal guaran- 
teed 60 per cent protein is quoted at $66.00 
per ton in 100-lb. bags, f.o.b. Baltimore. 

Superphosphate——Due to shortage of sul- 
phuric acid, some of the producers in this sec- 
tion have curtailed their production of super- 
phosphate, although up to the present time 
there has not been any change in the market, 


which is still $9.50 per ton of 2,000 Ib., basis - 


16 per cent for run-of-pile, and $10.00 for 
flat 16 per cent grade, both in bulk, f.o.b. 
Baltimore. Of course, these prices are subject 
to change without notice, and producers are not 
anxious to sell ahead. 


Bone Meal—There is no change in the 
market, and 3 and 50 per cent steamed bone 
meal continues to be quoted at $37.50 per ton 
of 2,000 Ib., while 4%4 and 47 per cent raw 
bone meal is priced at $37.00 to $38.00 per ton, 
f.o.b. Baltimore. 


Potash—The market on this material is 
dormant, as most of the manufacturers have 
covered for their wants, and producers are 
now delivering against previous contracts. 

Bags.—There has been very little change in 
the market on bags since last report, and 
present price for plain, new, 10-oz. bags, basis 
40 cut 54 in., is about $191.00 per thousand for 
fall delivery at Baltimore, with spring being 
quoted at approximately $1.00 per thousand 
lower. 


ATLANTA 


Cottonseed Meal Easier for Time Being. Firmer 
Trend in Organics. Chesapeake Fish- 
ing Season Extended. 
Exclusive Correspondence to “The American Fertilizer.” 


ATLANTA, September 25, 1941. 


The market on cottonseed meal has been 
somewhat easier, but this is apparently a tem- 
porary situation as prices have manifested a 
stronger trend within the last several days and 
seems to be moving forward again. As long 
as seeds stay around the current level, it can 
be expected that cottonseed meal will hold its 
own, especially with a short crop. 

Sulphate of ammonia is in good demand, 
with only limited offerings being available, as 
all of the producers claim to be well sold 
ahead and additional bookings are extremely 
limited. 

Organics generally are manifesting a firmer 
trend, with high grade ground blood leading 
the list. South American material sold last 
week at $4.00 ($4.86 per unit N), c.i.f., with 











Manufacturers’ 
Sales Agents 


Ammonia Liquor $: 





fr DOMESTIC 
Sulphate of Ammonia 


HYDROCARBON PRODUCTS CO., INC. 
500 Fifth Avenue, New York 


Anhydrous Ammonia 
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material now being quoted at 25 cents per 
unit higher. 

Most South American tankage is now going 
for feed and very little wet rendered material 
is being offered. 

Present prices have stimulated fishing in the 
Chesapeake Bay area and the season there will 
run through October with the total catch ex- 
ceeding that of last year. Prices are firm and 
very little additional material is being offered. 

The markets generally are as follows: 

Imported Tankage.—$5.00 ($6.08 per unit 
N) and 10 cents, c.i.f. 

South American Blood.—$4.25 ($5.16 per 
unit N), c.if. 

Domestic Nitrogenous.—$2.50 ($3.04 per 
unit N), western producing points. 

Menhaden Machine Dried Scrap—?$4.50 
($5.47 per unit N) and 10 cents, buyers bags, 
f.o.b. Chesapeake Bay producing points. 

Acidulated Fish—Nothing presently offered. 
Last sales reported $3.85 ($4.68 per unit N) 
and 50 cents, coastwise. 

Sulphate of Ammonia.—Unchanged, but 
producers not offering. 

Nitrate of Soda.—Unchanged. 

Cottonseed Meal.—Prime 8 per cent, $39.00, 
Memphis; southeastern mills, $41.00. 


CHARLESTON 


Chemical Fertilizer Materials Scarce. Better Demand 
for Organics. 


Exclusive Correspondence to “The American Fertilizer.” 


CHARLESTON, September 23, 1941. 
Each day it is becoming more and more 
difficult to obtain minerals or liquid ammonia. 
Nitrogenous.—This continues to get more 
scarce with few sellers. Quoted around $3.00 


($3.6714 per unit N), delivered southeastern 
ports. 

Blood.—Buyers are taking up apparently 
every lot that is offered. Last sale $4.00 ($4.86 
per unit N), bagged c.i.f. where freight can be 
obtained. Bulk is quoted at $4.30 ($5.22% 
per unit N), f.0.b. Chicago. 

Fish Scrap—Dried menhaden was sold at 
$4.50 ($5.47 per unit N) and 10 cents, f.o.b. 
Baltimore. 

Cottonseed Meal.—Market on this has re- 
acted. 8 per cent grade, $45.00, Atlanta; 
$40.00, Memphis. 

Superphosphate——The situation continues 
tight. 


CHICAGO 


Trades in Fertilizer Organics Reported. Higher Prices 
Expected. Feed Materials at Very High Levels. 


Exclusive Correspondence to “The American Fertilizer.” 


Cuicaco, September 22, 1941. 


Broadening interest is being displayed in 
the organic market, a number of trades being 
reported. A firm situation is in evidence, 
sellers being of the opinion that higher prices 
will rule during the coming season. 

Another advance of $2.50 to $5.00 per ton 
in list prices of digester and meat scraps has 
resulted in an exceptionally strong position for 
tankage and blood suitable for feed. These 
articles are advancing to prices not reached 
since 1939. The demand for feed continues 
heavy. 

Nominal prices are as follows: High-grade 
ground fertilizer tankage, $3.50 to $3.75 
($4.251%4 to $4.56 per unit N) and 10 cents; 
standard grades crushed feeding tankage, $5.25 
to $5.50 ($6.38%4 to $6.69 per unit N) and 10 
cents ; blood, $4.25 to $4.35 ($5.16% to $5.29 
per unit N); dry rendered tankage, $1.10 to 
$1.20 per unit of protein, Chicago basis. 
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| MAGNESIUM LIMESTONE 


“It’s a Dolomite” 


American Limestone Company 








Knoxville, Tenn. 
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PLUMP AND PLENTIFUL 


“ 


THANKS TO 


SUNSHINE STATE POTASH 


@ For bumper crops in ’42, include 
plenty of potash in the fertilizer mix 
you are now preparing for fall 
planting. Potash is one of the plant 
foods which help winter wheat and 
other small grains develop a quicker 
start in life. It encourages resistance 
to disease and winter injury. It 
grows stronger stems and prevents 
lodging, develops longer heads, 
plumps out kernels, and makes 
grains heavier. 












Ata time of increasing dependence . HIGRADE MURIATE OF POTASH 


aa eS DS 62/63% K20 
upon scientific methods of agricul Ako 50% ¥0 Grod 
ture, great credit is due to those MANURE SALTS 


22% K20 Minimum 
Trademark Reg. U.S. Pat. Off. 


progressive fertilizer manufacturers 
who today are supplying producers 
of all major crops with complete 
fertilizers containing potash as rec- 
ommended by local agricultural 
authorities. To them we offer Sun- 
shine State Potash, a clean, free- 
flowing material of uniform analysis 
well suited to fertilizer manufacture. 





UNITED STATES POTASH COMPANY, INCORPORATED © 30 Rockefeller Plaza, New York, N. Y. 
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PHOSPHATE ROCK SALES HEAD FOR 
RECORD IN 1941 


(Continued from page 11) 


indicated in parentheses : 68 per cent minimum, 
$1.90; 70 per cent minimum, $2.15; 72 per 
cent minimum, $2.40 (advanced to $2.50, 
March 17th number) ; 75 per cent basis, 74 per 
cent minimum, $2.90 (quotation omitted in 
March 17th and later issues). Tennessee quo- 
tations for the 72 per cent grade stayed at 
$4.50 and for the 75 per cent grade at $5.50 
throughout the 6-months period. 


NEW 


Imports 


No crude phosphate rock was imported into 
the United States during the first 6 months of 
1941. 

Imports of superphosphates increased to 
5,812 long tons valued at $113,274 compared 
with the 2,480 tons valued at $37,368 in the 
first half of 1940. All these imports came from 
Canada. 

Exports 

Total exports (365,071 long tons valued at 
$1,973,978) of phosphate rock from the United 
States for the first 6 months of 1941, as re- 
ported by the Bureau of Foreign and Domes- 
tic Commerce, notwithstanding increases of 80 
per cent in quantity and 91 per cent in value 
over the first 6 months of 1940, were much 
less than.those of similar periods of preceding 
years. As compared with 1940, the increase 
was due to the fact that exports of Florida 
land-pebble rock (339,415 tons valued at 
$1,819,516) were virtually doubled, represent- 
ing more than 90 per cent of the total exports. 
Shipments of land pebble in the first 3 months 
of 1941 were made to the United Kingdom, 
Japan, and the Union of South Africa. Data 
as to destinations in the second quarter of 1941 
are not available. 


The exports of high-grade hard rock from 
“Florida,” and “Tennessee, Idaho, and 
Montana” declined 21 per cent in quantity and 
25 per cent in value. 

The quantity of superphosphates exported 
during the half year decreased from 66,191 
tons in 1940 to 41,371 tons in 1941 but the 
value rose from $777,954 to $912,000. 


SEPTEMBER CROP REPORT 


(Continued from page 9) 


what lighter until the late fall States come into 
production. 
Corn 


A 1941 corn crop of 2,523,964,000 bushels 
is indicated by September 1st prospects. This 
is a decline of about 64 million bushels or 2.5 
per cent from the August Ist estimate of 
2,587,574,000 bushels but the indicated pro- 
duction on September Ist was still 3 per cent 
or about 75 million bushels larger than the 1940 
crop of 2,449,200,000 bushels and about 9 per 
cent or 217 million bushels above the 10-year 
(1930-39) average of 2,307,452,000 bushels. 

The September Ist indicated yield per acre 
of 29.4 bushels is 0.7 bushel below that of 
August Ist, but 1.1 bushel above the 1940 
yield of 28.3 bushels and almost 6 bushels 
larger than the 10-year (1930-39) average of 
23.5 bushels. 

Wheat 


The September 1st indicated production of 
all wheat is 957,563,000 bushels, compared 
with the 816,698,000 bushel crop last year, and 
the 10-year (1930-39) average production of 
747,507,000 bushels. There has been only one 
billion bushel crop in the wheat production 
history in the United States—the 1,008,637,000 
bushel crop in 1915—and the indicated pro- 
duction this year is second to it, followed in 
third place by the 1919 crop of 952 million 











BALTIMORE 





NITROGANIC TANKAGE 


Let us tell you about this new fertilizer material. We solicit inquiries. 


H. J. BAKER & BRO. 
271 Madison Ave., NEW YORK 


SAVANNAH TAMPA 
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DEPENDABLE! 


@ Large stocks of seasoned materials, avail- 
able for prompt shipment keyed to your 
needs. 

@ Dependable analysis—and every shipment 
reaches you in good mechanical condition. 
Write or wire us your next order for 


‘Specializing in T a ‘ ? L é 
Sulphate of Ammonia SUPERPHOSPHATE 








Low Grade Ammoniates 46 to 48% Available Phosphoric Acid 
Superphosphate + 
“ We also manufacture 
Sulphuric Acid HIGH-GRADE SUPERPHOSPHATE 
Bags 8 
U. S. Phosphoric Products 
Inquiries and offerings Division 
invited TENNESSEE CORPORATION 
Tampa, Florida 
New York Office: Sales Agents: 
61 Broadway Bradley & Baker 
Washington, D. C. 155 East 44th St. 
KEYSER BUILDING 716 Investment Bldg. & A New York, N. Y. 
A Mark of Te Reliability 
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AEG. U.S. PAT.OF8. 


. « « « WHEN BORON IS NEEDED TO CORRECT A DE- 
FICIENCY OF THIS IMPORTANT, SECONDARY ELEMENT 


Agricultural authorities have shown that a lack of Boron in the soil 
can result in deficiency diseases which seriously impair the yield 
and quality of crops. 

When Boron deficiencies are found, follow the recommendations of 
local County Agents or State Experiment Stations. 

Information and references available on request. 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 PINE STREET, NEW YORK CITY 


Pioneer Producers of Muriate of Potash in America 
See Page 4 











MENTION “THE AMERICAN FERTILIZER” WHEN WRITING TO ADVERTISERS. 





22 THE AMERICAN FERTILIZER 


Sept. 27, 19.1 





bushels. The increase from the August Ist 
estimate of 950,953,000 bushels is due to the 
larger outturn of spring wheat. 

Soybeans 

The production of soybeans in the United 
States is indicated to be the largest on record 
at 110,884,000 bushels compared with the pre- 
vious record crop of 91,272,000 bushels in 
1939, 79,837,000 bushels in 1940 and the 10- 
year (1930-39) average of 35,506,000 bushels. 
For the 6 leading States (Ohio, Indiana, 
Illinois, Iowa, Missouri, and North Carolina) 
the production outlook is 103,503,000 bushels 
compared with 73,013,000 bushels produced in 
1940, and 85,958,000 bushels in 1939. Other 
States, with 5,314,000 bushels in 1939, have 
increased their production at the rate of about 
a half million bushels a year in the two years. 

United States acreage to be harvested for 
beans is placed at 5,918,000, a 19 per cent 
increase over the 4,961,000 acres harvested for 
beans last year, or about 59 per cent of the total 
acreage grown for all purposes compared with 
47 per cent in 1940. About 89 per cent of the 
United States acreage harvested for beans is 
located in the 6 leading States. The attractive 
market price and the change in the provisions 
of the A.A.A. program to encourage a larger 
production has resulted in a marked increase 
in the proportion of the total all-purpose acre- 
age to be harvested for beans. 

Tobacco 

On September Ist a total tobacco crop (all 
types combined) of 1,255,865,000 pounds is in- 
dicated as compared with 1,288,212,000 pounds 
on August Ist. A tobacco crop of this size 
would be about 14 per cent less than the 10- 
year (1930-39) average production. Reports 
on dark tobacco, both “fired” and “air-cured,” 
indicated a higher yield on September 1st than 
a month earlier but for all other classes lower 
yields are in prospect than on August Ist. 

In all flue-cured tobacco producing States, 
except Florida and Alabama, yield prospects 
declined during August with the result that a 
flue-cured crop of only 647,657,000 pounds is 
forecast for this season. This would be the 
smallest crop of flue-cured tobacco harvested 
in this country since 1934 and would be about 
14 per cent less than last year’s crop. The de- 
crease from last year is due to a reduction in 
yield from 1,027 pounds per acre in 1940 to 
866 pounds indicated on September Ist this 
year. This season’s relatively low yield appears 
to be due to a combination of circumstances. 
Dry weather at setting time made it difficult to 
secure good stands; abnormally heavy rains 


fell in early July which caused quick growth of 
tobacco ; hot and dry weather thereafter caused 
tobacco to ripen prematurely. 

As a whole the prospect on September 1st 
for the dark-fired tobacco types was somewhat 
more favorable than earlier in the season and 
a crop of 73,666,000 pounds is now anticipated. 
Such a production, however, represents a dark- 
fired tobacco crop nearly 29 per cent less than 
that produced in 1940 and about 41 per cent 
less than the 10-year average production. The 
decline from last year’s crop is due both to re- 
duction in acreage and in yield per acre. 

The condition of burley tobacco declined in 
most States during August and on September 
Ist a crop of 328,468,000 pounds is indicated 
compared with 331,885,000 pounds a month 
earlier. The September Ist indicated yield per 
acre of 903 pounds is sharply down from the 
1940 all time high yield of 1,042 pounds per 
acre. A great deal depends on how much the 
“late” crop is allowed to grow out and what 
effect the curing season will have on crops 
already in the barns. 

The condition of Southern Maryland 
tobacco declined somewhat during August and 
a crop of 31,280,000 pounds is now in pros- 
pect compared with 32,258,000 pounds a month 
earlier. Last year 31,920,000 pounds of 
Maryland tobacco were produced and the 10- 
year average is 26,901,000 pounds. 

The dark air-cured types of tobacco experi- 
enced rather favorable growing conditions dur- 
ing August and as a consequence indicated 
yields are up slightly on September 1 and a 
crop of 32,598,000 pounds is in prospect. 

The September Ist indicated cigar tobacco 
production of 142,196,000 pounds was not 
greatly different from the 143,751,000 forecast 
on August Ist. Increase in yield for the filler 
types was more than offset by declines in the 
binder and wrapper types. 

(Continued on page 24) 
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Dependable for Fifty Years 


All-Steel Pan Mixers— Vibrating 
Self-Contained Wet ns 
Fertilizer Swing Hammer Dust Weigh 
Mixing Units and Cage Type Hoppers 

Batch Mixers— Tailings Acid Weigh 
Dry Batching Pulverizers Scales 


STEDMAN’S FOUNDRY & MACHINE WORKS 
AURORA, INDIANA, U.S. A. Founded 1834 
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Asheraft-Wilkinson Co. 


Fertilizer , Cottonseed 
Materials * Products 


DIRECT IMPORTATIONS OF 
Nitrogenous Material - Bone Meal 
Nitrate of Soda - Potash Salts 
Sulphate of Ammonia 


South American Blood and Tankage 
Foreign Whale and Fish Guano 
Exclusive Selling Agents 
DuvaL Texas SULPHUR CompPANy, Houston, TEXAS 


Home Office: ATLANTA, GA. ASHCRAFT 


Offices: NORFOLK, VA., National Bank of Commerce Bldg.; CHARLESTON, S.C., Exchange Bank Bldg. 
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The Fertilizer Industry 
’ 
Marches On! pave you KEPT PACE with the latest 


developments? Are you familiar with the new materials now offered to the 
trade? Or with the current official definitions of fertilizer materials adopted by 
Control Officials? You will find them all in 


The Revised and Enlarged Edition of 


THE POCKET DICTIONARY OF 


FERTILIZER MATERIALS and TERMS 
PRICE 50 CENTS PER COPY 


Some companies find it profitable to provide a Dictionary for each of their 
salesmen, agents and dealers. Special prices for quantity purchases. 


The Dictionary can also be furnished with your own sales message on the 


‘cover spaces. We shall be glad to submit samples and prices. 


WARE BROS. COMPANY, Publishers 
1330 VINE STREET 22 33 38 $8 PHILADELPHIA, PA. 
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Potatoes 


Based on reported harvesting returns and 
condition reports as of September Ist, the 
United States 1941 potato crop is estimated at 
373,853,000 bushels—larger than the August 
Ist report by 4 million bushels. The crop is 
6 per cent smaller than the 1940 crop of 397,- 
722,000 bushels, but is 1 per cent above the 
10-year (1930-39) average production of 370,- 
045,000 bushels. For the 30 late states, potato 
production is estimated at 294,056,000 bushels 
compared with 312.820,000 in 1940 and the 
10-year average production of 298,027,000. 


BORON AND MANGANESE IN TOMATO 


available state the manganese present. The 
influence of organic matter in the soil upon the 
manganese absorbed by four small tomato 
plants is shown in Table 8. The organic 
matter content of this soil was varied by mix- 
ing various portions of the top soi! with the 
subsoil. 

The salt concentration is a factor as shown 
in Table 9. The salt concentration was varied 
by using a double amount of nutrients. Since 
the plants were grown only 21 days, there was 


Table 10 
The Relative Solubility of Manganese in Tomato- 


Producing Soils 
Approximate Lb. 


PRODUCTION Mn per Acre Interpretation % Soils Analyzed 
(Continued from page 8) 4.1 to 6.0 Very High 2 
: . 2.1 to 4.0 High 9 
states of organic matter influence the amount 1.1 to 2.0 Medium 23 
of manganese brought into solution. Active 0.6 to 1.0 Low 31 
0.1 to 0.5 Trace 35 


organic matter gives off carbon dioxide which 
forms carbonic acid in the soil. This attacks 
the mineral colloid and brings into solution 
manganese, etc., and the manganese present in 
the organic matter is made available through 
its decomposition. The organic matter in the 
arrested state of decomposition holds in an 


536 samples analyzed. 
Sodium acetate extract (see Bul. 95, Va. Truck Exp. Sta.). 


adequate fertilizer in both cases to produce the 
maximum amount of growth. 

Soils in New Jersey vary tremendously in 
the amount of readily soluble manganese. Some 


Table 7 
Manganese Content of Certain New Jersey Soils* 














Per Cent MnO 


ay 


Number Coastal Plain—————_,, Number ————— Plateau —————~_, 

Texture Samples Max. Min. Av. Samples Max. Min. Av. 
ores ap eee 12 0.019 0.013 0.015 Sur its gma 
ee SHINE ons oo oie 0k ns 12 0.039 0.013 0.019 1 0.052 0.052 0.052 
RE Sheu ok ows eh wes - 0.052 0.019 0.037 13 0.258 0.032 0.137 
Et AMIE ies ouSues ayes 5 0.194 0.013 0.096 


1 Taken from data by A. W. Blair and A. L. Prince (1). 


Table 8 


The Influence of Organic Matter upon the Amount of 
Manganese Removed from the Soil 


Per Cent 


: Milligrams of 
Organic Matter 


Manganese Removed 


4.7 18 

3.5 1.0 

23 1.0 

1.6 0.2 

0.8 0.1 
Table 9 


Amount of Manganese Removed from the Soil under 
High and Low Salt Concentration 





pH! ————-Mg. Mn Removed? —_ 
Soil High Salt Low Salt 
ae 55 3.5 
6.0 3.9 2.0 
6.4 LZ 1.1 
7.3 1.5 0.5 
8.1 0.5 0.6 


1pH value in N/1 KCl to remove the influence of salt 
concentration upon pH of soil. 


2 Removed by 4 small plants grown 21 days in soil. 


have very little while others have sufficient to 
be toxic to some plants. The approximate 
variation is shown in Table 10. These determ- 
inations were made from the sodium acetate 
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SCREENS * BUCKET ELEVATORS 


CONTINUOUS AMMONIATING EQUIPMENT 
BASING, MIXING & BAGGING UNITS 
COMPLETE FERTILIZER PLANTS 


THE A.J. SACKETT & SONS CO. 


1701 S$.HIGHLAND AVE., BALTIMORE, MD. 
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ALEX. M. McIVER 
& SON 
Official Brokers for 
MILORGANITE 
Specializing 
CHILEAN NITRATE OF SODA 
Nitrogenous Materials 
Blood and Fertilizer Tankage 
Bone Meals 


Manganese Sulphate 


SOUTH AMERICAN DRY 
RENDERED TANKAGE 


PEOPLES OFFICE BUILDING 
Charleston, S.C. 
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R.L.POLK&CO. 


Polk Bldg.— Detroit, Mich. 


Branches in Principal Cities 
World’s Largest City Directory Publishers 


Mailing List Compilers. Business Statis- 
tics. Producers of Direct Mail Advertising 

















Plant Food for Fertilizer Sales 


IN the cultivation of fertilizer orders—through sales literature—a 
“mixture” of advertising knowledge, a “top dressing” of skilled 











layout and typography plus “high content” printing, may mean the 
difference between a spotty crop of orders and the harvesting of a 
favorable yield in sales tonnage. 


The selling of fertilizers of standard grades requires “that extra 
something” in your direct ‘advertising to enable your brand to over- 
come present day competition or possible price variations. 


You can profitably supplement your agents’ or dealers’ sales efforts 
with literature which continues to sell after the salesman has left. 


May we submit our ideas and printing costs for your particular 
problem? 


WARE BROS. cdediiaiaes { direct Adverti 


1330 VINE STREET $8 


irect Advertising 
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extract (100 grams soil and 100 ml. sodium 
acetate ). 

Analyses of a number of samples of ferti- 
lizer by Millar and Gillam (15) and Lund- 
strom and Mehring (11) show that these 
samples contain a very low manganese con- 
tent. In fact, in no case did the samples run 
over a very small amount of manganese per 
ton of fertilizer. In view of this fact, the 
author feels that this important element de- 
serves more attention from a practical stand- 
point. A number of field plats has been estab- 
lished with manganese incorporated in the fer- 
tilizer, and used as a supplement in sidedress- 
ing. Consequently, further information on this 
subject will be forthcoming. 


Summary 

Using a special technique of growing sun- 
flowers in 500 grams of soil for an investiga- 
tion of soils in available boron some 839 soil 
samples of individual fields were tested. The 
samples largely came from New Jersey and 
Pennsylvania. Eighteen per cent of these soils 
were low enough in available boron to produce 
symptoms of deficiency on the plant. There ap- 
peared to be no definite relation between soil 
texture and the occurrence of the deficiency 
although a greater percentage of sandy soils 
was deficient. More acid soils produced the 
deficiency symptoms than less acid. Certain 
counties in New Jersey showed a far higher 
occurrence of deficiency than other counties. 

Manganese has been found to be associated 
with the vitamin C content of tomatoes. That 
is, soils with a low soluble manganese content 
were found to produce tomatoes with a low 
vitamin C content. There also appears to be a 
relation of sugars to vitamin C in the fruit. 
Several factors were found to influence the 
readily soluble manganese in certain soils. 
They are: (1) quantity of total manganese, 
(2) pH value, (3) organic matter content, 
(4) salt concentration, and (5) isoelectric 
point of soil and base exchange capacity. 
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Fertilizer Machinery anp Acidulating Equipment 


BATCH MIXERS — PULVERIZERS — CAGE MILLS — SCREENS — SCALES 
ELEVATORS, AND ALL OTHER EQUIPMENT FOR COMPLETE PLANTS 


ATLANTA UTILITY WORKS - - 


EAST POINT, GA. 
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KNOW .-.--- 
-- TO A CERTAINTY 


the number of pounds of raw material for a desired per cent. of plant 
food in a ton of mixed goods—or find what per cent. of a certain plant 
food in a ton of fertilizer produced by a specific quantity of raw materials. 





No mathematical calculations are necessary. You can find the figures 
in a few seconds with the aid of 


Adams’ Improved 
Pocket Formula Rule 


A Great Convenience for the Manu- 
facturer of High Analysis Goods 


Cex) 


To make clearer its use, answers to such problems as the following 
can be quickly obtained: 


How much sulphate of ammonia, containing 20 per cent. of nitrogen, 
would be needed to give 44 per cent. nitrogen in the finished product? 


Seven hundred and fifty pounds of tankage, containing 8 per cent. 
phosphoric acid are being used in a mixture. What per cent. of phos- 
phoric acid will this supply in the finished goods? 


Should the Adams’ Formula Rule become soiled from handling, it 
may be readily cleaned with a damp cloth. 


PRICE 

$1.00 Ware Bros. Company 
TO BE SENT oe 
WITH ORDER. Sole Distributors 


Special quotations 


on twelve or 1330 Vine Street :: PHILADELPHIA 
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This list contains representative concerns in the Commercial Fertilizer Industry, Including 
fertilizer manufacturers, machinery and equipment manufacturers, dealers in and manu- | 
facturers of commercial fertilizer materials and supplies, brokers, chemists, etc. 
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ACID BRICK 


Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 


Chemical Construction Corp., New York City. 
ACID EGGS 

Chemical Construction Corp., New York City. 
ACIDULATING UNITS 

Chemical Construction Corp., New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
AMMO-PHOS 

American Cyanamid Co., New York City. 
AMMONIA—Anhydrous 

Barrett Company, The, New York City. 


DuPont de Nemours & Co., E. I., Wilmington, Del. 


Hydrocarbon Products Co., New York City. 
AMMONIA LIQUOR 

Barrett Company, The, New York City. 

DuPont de Nemours & Co., E. I., Wilmington, Del. 

Hydrocarbon Products Co., New York City. 
AMMONIA OXIDATION UNITS 

Chemical Construction Corp., New York City. 
AMMONIATING EQUIPMENT 

Sackett & Sons Co., The A. J., Baltimore, Md. 
AMMONIUM NITRATE SOLUTIONS 

Barrett Company, The, New York City 
AUTOMATIC ELEVATOR TAKEUPS 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BABBITT 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BAGS AND BAGGING—Manufacturers 

Bagpak, Inc., New York City. 

Bemis Bro. Bag Co., St. Louis, Mo. 
BAGS—Cotton 

Bemis Bro. Bag Co., St. Louis, Mo. 
BAGS—Paper 

Bagpak, Inc., New York City. 

Bemis Bro. Bag Co., St. Louis, Mo. 
BAGS (Waterproof)—Manufacturers 

Bemis Bro. Bag Co., St. Louis, Mo. 
BAGS—Dealers and Brokers 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
BAGGING MACHINES—For Filling Sacks 

Atlanta Utility Works, East Point, Ga. 

Bagpak, Inc., New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BAG PILERS 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 





BEARINGS 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


BELT LACING 
Sackett & Sons Co., The A. J., Baltimore, Md. 


BELTING—Chain 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


BELTING—Leather, Rubber, Canvas 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


BOILERS—Steam 
Atlanta Utility Works, East Point, Ga. 


BONE BLACK 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Huber & Company, New York City. 


BONE PRODUCTS 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
McIver & Son, Alex. M., Charleston, S. C. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 


BORAX AND BORIC ACID 
American Potash and Chem. Corp., New York City. 
Pacific Coast Borax Co., New York City. 


BROKERS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Dickerson Co., The, Philadelphia, Pa. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Keim, Samuel L., Philadelphia, Pa. 
McIver & Son, Alex. M., Charleston, S. C. 
Schmaltz, Jos. H., Chicago, IIl. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 


BUCKETS—Elevator 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 











HENRY L. TAYLOR, Broker |) Menhaden Fish Products 


Bentley's Code Cable Address “HLTAYLOR” ; 2 
NORTH CAROLINA BANK BLDG., WILMINGTON, N.C. Fertilizer Materials 


and 
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BUCKETS—For Hoists, Cranes, etc., Clam Shell, Orange 
Peel, Drag line, Special; Electrically Operated and 
Multi Power 

Hayward Company, The, New York City. 
Link-Belt Company, Philadelphia, Chicago. 

BURNERS—Sulphur 

Chemical Construction Corp., New York City. 

BURNERS—Oil 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CABLEWAYS 

Hayward Company, The, New York City. 
CARBONATE OF AMMONIA 

American Agricultural Chemical Co., New York City. 

DuPont de Nemours & Co., E. I., Wilmington, Del. 
CARS—For Moving Materials 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md, 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CARTS—Fertilizer, Standard and Roller Bearing 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

CASTINGS—Acid Resisting 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Duriron Co., Inc., The, Dayton, Ohio. 
CASTINGS—Iron and Steel 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CEMENT—Acid-Proof 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Chemical Construction Corp., New York City. 
CHAIN DRIVES—Silent 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAINS AND SPROCKETS 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAMBERS—Acid 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 
CHEMICAL APPARATUS 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Duriron Co., Inc., The, Dayton, Ohio. 

Monarch Mfg. Works, Inc., Philadelphia, ‘Pa. 

CHEMICALS : 

American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Barrett Company, The, New York City. 

Bradley & Baker, New York City. 

DuPont de Nemours & Co., E. I., Wilmington, Del. 


CHEMICALS—Continued 
Huber & Company, New York City. 
Phosphate Mining Co., The, New York City. 
Wellmann, William E., Baltimore, Md. 
CHEMICAL PLANT CONSTRUCTION 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHEMISTS AND ASSAYERS 
Gascoyne & Co., Baltimore, Md. 
Shuey & Company, Inc., Savannah, Ga. 
Stillwell & Gladding, New York City. 
Wiley & Company, Baltimore, Md. 
CLUTCHES 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CONCENTRATORS—Sulphuric Acid 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 
CONDITIONERS AND FILLERS 
American Limestone Co., Knoxville, Tenn. 
Dickerson Co., The, Philadelphia, Pa. 
Phosphate Mining Co., The, New York City. 


CONTACT ACID PLANTS 


Chemical Construction Corp., New York City. 
COPPER SULPHATE 

Tennessee Corporation, Atlanta, Ga. 
COTTONSEED PRODUCTS 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Ill. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
CRANES AND DERRICKS 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 

Link-Belt Speeder Corp., Chicago, Ill, and Cedar 

Rapids, Iowa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CYANAMID 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
DENS—Superphosphat 

Chemical Construction Corp., New York City. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 











Andrew M. Fairlie 


CHEMICAL ENGINEER 
«ATLANTA, GA, 


CABLE ADDRESS: “SULFACID ATLANTA” 





ULPHURIC Acid Plants . 

Equipment . . . Operation . . 
Cooled Acid Chambers, Gaillard Acid-Cooled Chambers, 
Gaillard Acid Dispersers, Contact Process Sulphuric 
Acid Plants. 


. . Design, Construction, 
. Mills-Packard Water- 
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DISINTEGRATOERS 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DRYERS—Direct Heat 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
DRIVES—Electric 
Link-Belt Company, Philadelphia, Chicago. 
DUMP CARS 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DUST COLLECTING SYSTEMS 
Sackett & Sons Co., The A. J., Baltimore, Md. 
ELECTRIC MOTORS AND APPLIANCES 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
ELEVATORS 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ELEVATORS AND CONVEYORS—Portable 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
ENGINEERS—Chemical and Industrial 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ENGINES—Steam 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
EXCAVATORS AND DREDGES—Drag Line and Cableway 
Hayward Company, The, New York City. 
Link-Belt Company, Philadelphia, Chicago. 
Link Belt Speeder Corp., Chicago, Ill., and Cedar 
Rapids, Iowa. 
FERTILIZER MANUFACTURERS 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Farmers Fertilizer Co., Columbus, Ohio 
International Agricultural Corporation, Chicago, Ill. 
Phosphate Mining Co., The, New York City. 
U. S. Phosphoric Products Division, Tennesee Corp., 
Tampa, Fila. 
FISH SCRAP AND OIL 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
McIver & Son, Alex. M., Charleston, S. C. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 
FOUNDERS AND MACHINISTS 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 


GARBAGE TANKAGE 

Wellmann, William E., Baltimore, Md. 
GEARS—Machine Moulded and Cut 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
GEARS—Silent 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
GELATINE AND GLUE 

American Agricultural Chemical Co., New York City. 
GUANO 

Baker & Bro., H. J., New York City. 
HOISTS—Electric, Floor and Cage Operated, Portable 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 
HOPPERS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
IMPORTERS, EXPORTERS 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New. York City. 

Bradley & Baker, New York City. 

Wellmann, William E., Baltimore, Md. 
IRON SULPHATE 

Tennessee Corporation, Atlanta, Ga. 
INSECTICIDES 

American Agricultural Chemical Co., New York City. 
LACING—Belt 

Sackett & Sons Co., The A. J., Baltimore, Md. 
LIMESTONE 

American Agricultural Chemical Co., New York City. 

American Limestone Co., Knoxville, Tenn. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Wellmann, William E., Baltimore, Md. 


LOADERS—Car and Wagon, for Fertilizers 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


MACHINERY—Acid Making 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Chemical Construction Corp., New York City. 
Duriron Co., Inc., The, Dayton, Ohio. 
Fairlie, Andrew M., Atlanta, Ga. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
MACHINERY—Coal and Ash Handling 
Hayward Company, The, New York City. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
MACHINERY—Elevating and Conveying 
Atlanta Utility Works, East Point, Ga. 
Hayward Company, The, New York City. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
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MACHINERY—Grinding and Pulverizing 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MACHINERY—Power Transmission 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
MACHINERY—Pumping 

Atlanta Utility Works, East Point, Ga. 

Duriron Co., Inc., The, Dayton, Ohio. 
MACHINERY—Tankage and Fish Scrap 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
MAGNETS 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MANGANESE SULPHATE 
McIver & Son, Alex, M., Charleston, S. C. 
Tennessee Corporation, Atlanta, Ga. 
MIXERS 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
NITRATE OF SODA 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Barrett Company, The, New York City. 
Bradley & Baker, New York City. 
Chilean Nitrate Sales Corp., New York City. 
Huber & Company, New York City. 
International Agricultural Corporation, Chicago, Ill. 
McIver & Son, Alex. M., Charleston, 8. C. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 
NITRATE OVENS AND APPARATUS 
Chemical Construction Corp., New York City. 
NITROGEN SOLUTIONS 
Barrett Company, The, New York City 
NITROGENOUS ORGANIC MATERIAL 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
DuPont de Nemours & Co., Wilmington, Del. 
Huber & Company, New York City. 
International Agricultural Corporation, Chicago, Ill. 
McIver & Son, Alex. M., Charleston, 8S. C. 
Smith-Rowland Co., Norfolk, Va. 
Wellmann, William E., Baltimore, Md. 
NOZZLES—Spray 
Monarch Mfg. Works, Philadelphia, Pa. 
PACKING—For Acid Towers 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Chemical Construction Corp., New York City. 
PANS AND POTS 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
PHOSPHATE MINING PLANTS 
Chemical Construction Corp., New York City. 


PHOSPHATE ROCK 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Charleston Mining Co., Inc., Richmond, Va. 

Huber & Company, New York City. 

International Agricultural Corporation, Chicago, Ill. 

Jett, Joseph C., Norfolk, Va. 

Phosphate Mining Co., The, New York City. 

Ruhm, H. D., Mount Pleasant, Tenn. 

Schmaltz, Jos, H., Chicago, Ill. 

Southern Phosphate Corp., Baltimore, Md. 

Taylor, Henry L., Wilmington, Del. 

Wellmann, William E., Baltimore, Md. 
PIPE—Acid Resisting 

Duriron Co., Inc., The, Dayton, Ohio. 
PIPES—Chemical Stoneware 

Chemical Construction Corp., New York City. 
PIPES—Wooden 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PLANT CONSTRUCTION—Fertilizer and Acid 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 


POTASH SALTS—Dealers and Brokers 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
International Agricultural Corporation, Chicago, Ill. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Taylor, Henry L., Wilmington, Del. 
Wellmann, William E., Baltimore, Md. 
POTASH SALTS—Manufacturers 
American Potash and Chem. Corp., New York City. 
Potash Co. of America, New York City. 
United States Potash Co., New York City. 


PULLEYS AND HANGERS 
Atlanta Utility Works, East Point, Ga. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
PUMPS—Acid-Resisting 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Duriron Co., Inc., The, Dayton, Ohio. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 


PYRITES—Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., New York City. 
Jett, Joseph C., Norfolk, Va. 
Wellmann, William E., Baltimore, Md. 
QUARTZ 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
RINGS—Sulphuric Acid Tower 
Chemical Construction Corp., New York City. 
ROUGH AMMONIATES 
Bradley & Baker, New York City. 
Schmaltz, Jos. H., Chicago, Il. 
Wellmann, William E., Baltimore, Md. 
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SCALES—Including Automatic Bagging 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


SCRAPERS—Drag 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Hayward Company, The, New York City. 
Link-Belt Company, Philadelphia, Chicago. 
SCREENS 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


SEPARATORS—Air 
Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Including Vibrating 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Magnetic 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


SHAFTING 
Atlanta Utility Works, East Point, Ga. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


SHOVELS—Power 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Link-Belt Speeder Corp., Chicago, Ill., and Cedar 
Rapids, Iowa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


SPRAYS—Aeid Chambers 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 


SPROCKET WHEELS (See Chains and Sprockets) 


STACKS 
Sackett & Sons Co., The A. J., Baltimore, Md. 


SULPHATE OF AMMONIA 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Barrett Company, The, New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Hydrocarbon Products Co., New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 


SULPHUR 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Freeport Sulphur Co., New York City. 
Texas Gulf Sulphur Co., New York City. 


SULPHURIC ACID 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Taylor, Henry L., Wilmington, N. C. 


SULPHURIC ACID—Continued 

U. 8S. Phosphoric Products Division, Tennessee Corp.. 

Tampa, Fila. 

Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

International Agricultural Corporation, Chicago, IIil. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Ill. 

Taylor, Henry L., Wilmington, N. C. 

U. S. Phosphoric Products Division, Tennessee Corp., 

Tampa, Fla. 

Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE—Concentrated 

Armour Fertilizer Works, Atlanta, Ga. 

International Agricultural Corporation, Chicago, IIl. 

Phosphate Mining Co., The, New York City. 


U. S. Phosphoric Products Division, Tennessee Corp., 
Tampa, Fla. 


SYPHONS—For Acid 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
TALLOW AND GREASE 

American Agricultural Chemical Co., New York City. 
TANKAGE 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

International Agricultural Corporation, Chicago, Ill. 

Jett, Joseph C., Norfolk, Va. 

McIver & Son, Alex. M., Charleston, S. C. 

Schmaltz, Jos. H., Chicago, Ill. 

Smith-Rowland, Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
TANKAGE—Garbage 

Huber & Company, New York City. 
TANKS 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Sackett & Sons, Co., The A. J., Baltimore, Md. 
TILE—Acid-Proof 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
TOWERS—Acid and Absorption 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 
UNLOADERS—Car and Boat 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
UREA 

DuPont de Nemours & Co., E. I., Wilmington, Del. 
UREA-AMMONIA LIQUOR 

DuPont de Nemours & Co., E. I., Wilmington, Del. 
VALVES—Acid-Resisting 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Duriron Co., Inc., The, Dayton, Ohio. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
WHEELBARROW (See Carts) 
ZINC SULPHATE 

Tennessee Corporation, Atlanta, Ga. 
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American Agricultural Chemical Co., New 
FE Sahiba swecarn sy eanne cabin ae’ 3 
American Cyanamid Co., New York City. .— 
American Limestone Co., Knoxville, Tenn..18 
American Potash and Chemical Corp., New 


WE oe Se css poesia gs dos 4, 21 
Armour Fertilizer Works, Atlanta, Ga. ....16 
Ashcraft-Wilkinson Co., Atlanta, Ga. ....23 


Atlanta Utility Works, East Point, Ga. ...26 


Bagpak, Inc., New York City............ — 
Baker & Bro., H. J., New York City, 
Front cover, 20 
Barrett Company, The, New York City, 
. Back cover 
Bemis Bro. Bag Company, St. Louis, Mo. ..— 
Bradley & Baker, New York City......... 14 


Charleston Mining Co., Inc., Richmond, Va.— 
Charlotte Chemical Lab., Charlotte, N.C. ..— 


Chemical Construction Corp., New York 
SHY eas ca babes as Caen eepead Keke a= 


Chilean Nitrate Sales Corp., New York City— 


Dickerson Co., The, Philadelphia, Pa. ..... — 
Dougherty, Jr., E., Philadelphia, Pa........ 33 


DuPont de Nemours & Co., E. I., Wilming- 
CO, Ri rhc sb ces dwbtenss Rameece mune — 


Duriron Company, Dayton, Ohio......... — 
Fairlie, Andrew M., Atlanta, Ga.......... 29 
Farmers Fertilizer Co., Columbus, Ohio. ..34 
Gascoyne & Co., Inc., Baltimore, Md. ..... 34 


Hayward Company, The, New York City. .34 
Huber Company, L. W., New York City. .— 
Hydrocarbon Products Co., New York City.17 


International Agricultural Corporation, 
RO EE. pew cs os 4s auh ews UNE Re 2d cover 


Jeffrey Manufacturing Co., The, Columbus, 
A laos cha oa ids 6 oa ae — 


Jett, Jommon: U.,. Norfolk, Va.... sic ces caus 34 
Keim, Samuel D., Philadelphia, Pa........ 33 
Link-Belt Company, Chicago, Ill.......... a 
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Mclver & Son, Alex. M., Charleston, S.C. 25 
Monarch Mfg. Works, Inc., Philadelphia, 


TU ctawr ks s.c ue wee unc eka ha micaee wed 34 
Pacific Coast Borax Co., New York City, 
2d cover 
Phosphate Mining Co., The, New York 
RS So ccd ccne aaa ck os bk Pees Crue’ 4 
Polk Ca., R. L..; Detroit, Mich. ........5.: 25 
Potash Co. of America, Baltimore, Md., 
3d cover 
Ruhm, H. D., Columbia, Tenn............ 34 
Sackett & Sons Co., The A. J., Baltimore, 
Pe Vi nk ACs ai coinaig coma + aas 24 
Schmaltz, Jos. H., Chicago, Ill. .......... 34 
Shuey & Company, Inc., Savannah, Ga... . .34 
Smith-Rowland Co., Norfolk, Va.......... — 


Southern Phosphate Corp., Baltimore, Md. — 


Stedman’s Foundry and Machine Works, 
PO BR. iin ie ew 0 is ake SS 22 


Stillwell & Gladding, New York City..... 34 
Synthetic Nitrogen Products Co., New York 
Gs a bi havncn Kaas eaeaeae tack rian. — 
Taylor, Henry L., Wilmington, N. C...... 28 
Tennessee Corporation, Atlanta, Ga. ...... — 
Texas Gulf Sulphur Co., New York City. .— 


U. §S. Phosphoric Products Division, Ten- 


nessee Corp., Tampa, Fla. ............. 21 
United States Potash Co., New York City. .19 
Wellmann, William E., Baltimore, Md. ....21 


Wiley & Company, Inc., Baltimore, Md.....34 





SAMUEL D. KEIM 


By-Products and 
Fertilizer Materials 


(SINCE 1898) 
1612 MARKET STREET 
PHILADELPHIA, PENNA. 
E. DOUGHERTY, JR., Manager 
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Hayward Buckets: 
MONARCH SS 
Sprays ' 
Have replaced other sprays in most 
plants throughout the world. Made 
of stoneware. Will not break or 
crack from temperature changes. 
Hard lead body and cap. 

For Scrubbing Acid Gases 
Where acids affect our cast brass 
or “Everdur” nozzles, Fig. 645, we 
suggest Hard Rubber Nozzles. 

See Catalog 6-C 


Fig.¢020 MONARCH MFG. WORKS, INC. 
Westmoreland and Emery Sts., Phila., Pa. 





Use this Hayward Class ‘‘K’’ Clam Shell for Come |)) 
severe digging and handling. | 
THE HAYWARD CO., 202 Fulton St., New York 













GASCOYNE & CO., INC. 


Established 1887 


Chemists and Assayers 
Public Weighers and Samplers 


27 South Gay Street - BALTIMORE, MD. 





































- : The Farmers Fertilizer Co. 
Stillwell & Gladding ore ee 
Established 1868 COMPLETE FERTILIZERS 
WE MAKE ANALYSES OF BULK SUPERPHOSPHATE 
ALL KINDS SULPHURIC ACID 
130 Cedar Street :: NEW YORK | | Acid plant capacity. 45,000 tons. Fertilizer plant capacity, 50,000 tons 
Get in touch with us. COLUMBUS, OHIO 
FOR SALE 
sean SHUEY $ COMPANY, Ie. || Gr zo sano neue OF renmases 
Rock. Official "Chemists for both Florida Hard Rock PHOSPHATE LANDS 
feel Welnker rs pee nag ol the National Cotten, Mineral Rights or Feo Gimple 
seed Products Association at Savannah; also Oficial BEST AND SAFEST PLACE TO 
Chemists for National Cottonseed Products Association. IDLE MONEY 
115 E. BAY STREET, SAVANNAH, GA. H. 2, RUHM COLUMBIA, TENN. 


























————————— 


ETT ALL FERTILIZER MATERIALS Jos. C. JETT 
FS SCRAP for Fertilizer and Fish Meal for Feed, 1 
ab Nitrate of Soda, Sulphate of Ammonia, Potash Salts, Board of Trade 
Superphosphate (Acid Phosphate), Meals, South Amer- Building 
BROKER ra and Domestic Tankage and Blood, Foreign Fish || NoRFOLK, VA. 
uano. 






















WILEY & COMPANY, Inc. 


Analytical and Consulting BALTIMORE, MD. 


Chemists 











327 
South 
La Salle 
Street 


CHICAGO 











OFFICIAL BROKER FOR MILORGANITE 
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GENERAL SALES. OFFICE 50 BROADWAY NEW YORK.CIT® 
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Because America’s Capacity to produce 
by-product and synthetic Nitrogen has 


been increased 1,300 percent...forty cents 
will buy as much inorganic Nitrogen to- 
day as one dollar would buy 25 years ago. 





THE BARRETT COMPANY, NEw YORK, N.Y. 


HOPEWELL, VA. COLUMBIA, S. C. MONTGOMERY, ALA. MEMPHIS, TENN. a 
RALEIGH, N. C. ATLANTA, GA. NEW ORLEANS, LA. SAN FRANCISCO, CAL. N Waele a, 


Headquarters jor American - made Nitrogen 


BARRETT NITROGEN SOLUTIONS * DOMESTIC SULPHATE OF AMMONIA % ARCADIAN, THE AMERICAN NITRATE OF 5 1— 
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